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(54) Motor control apparatus, motor control method, disk apparatus and disk access method 



(57) Even if an assunned value of a track pitch and 
an actual value thereof are different from each other, an 
optical pickup (2) can be positioned at a target position 
at high speed, which can realize higher-speed access. 
A drive-means control apparatus according to the 
present invention includes a target position calculating 
means (58) for calculating a target track number based 
on a head logic address of a track to be accessed, a 
current position calculating means (60) for calculating a 
current track number based on a current address, a 



number-of -tracks calculating means (61) for, based on 
the target track number and the current track number, 
calculating the number of tracks by which the optical 
pickup (2) is to be moved, a step number calculating 
means (62) for calculating a step number based on the 
number of tracks, the track pitch (assumed value) and 
so on, and an assumed value correcting means (65) for 
correcting the track pitch (assumed value) based on the 
calculated step number and the number of remaining 
tracks. 
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Description 

This invention relates to nnotor control apparatus, 
motor control nnethods, disk apparatus and disk access 
methods. 

A nnotor is generally used as a drive source for mov- 
ing an object. Such motor includes a voice coil motor 
(hereinafter simply referred to as a VCM), a DC motor 
and the like. When the object moved by these motors is 
positioned at a predetermined position, a feedback con- 
trol system is generally employed. 

In the feedback control system, an input reference 
movement amount is compared with an object move- 
ment amount resulting from the rotation of the motor and 
a phase compensation means for stabilizing the control 
system phase-compensates a deviation which is a com- 
pared result to supply the phase-compensated devia- 
tion to a motor, thereby the object being moved at a high- 
er speed as a distance indicated by the reference move- 
ment amount is long. The phase compensation means 
includes a means for carrying out only an I operation 
(proportional operation), a means for carrying out a PI 
operation (integration + proportional operation) or the 
like. 

One of electronic equipments each incorporating a 
control mechanism for positioning an object at a prede- 
termined position as described above is an optical disk 
apparatus mounted with an optical pickup for optically 
accessing an information signal recorded on an optical 
disk such as a CD-ROM, a magneto-optical diskor the 
like, for example. 

A large number of the above optical disk apparatus 
employing the VCM, for example, as a drive source for 
moving the above optical pickup to a predetermined po- 
sition (track) of the optical disk have been proposed and 
put into practice. 

One of important factors for improving a perform- 
ance of a disk apparatus is an increase of a speed of an 
operation for moving the optical pickup to a predeter- 
mined position, i.e., a seek operation. In order to carry 
out the seek operation at a higher speed, various at- 
tempts have been made and consequently a drive 
mechanism employing a linear motor or a stepping mo- 
tor with a position sensor has been mainly used to 
achieve the high-speed seek operation. 

When the moving mechanism employing the step- 
ping motor is used to roughly move the optical pickup to 
a desired position, a target number of tracks is convert- 
ed into a distance (movement step number) and the 
mechanism moves the optical pickup based on the con- 
version result. The movement step number is calculated 
based on a distance by which the optical pickup must 
be moved, a track pitch and a feed screw pitch. This 
calculation is carried out on the assumption that the 
track pitch and the screw pitch respectively have their 
predetermined values (e.g., center values of standard 
ranges). 

When a magneto-optical disk having a diameter of 



64mm, for example, is used as an optical disk, its track 
pitch is 1.6±0.1 jam. Even if the above movement step 
number is calculated on the assumption that the track 
pitch is 1.6 |im, the actual track pitch may be different 
from the assumed value by 0.1 i^m. 

Since the above magneto-optical disk has about 
9600 tracks at maximum, if the assumed track pitch is 
different from the actual track pitch by 0.1 |xm. then, 
when the movement distance is calculated from the 
number of tracks obtained based on the above assumed 
value, the difference between the distance by which the 
optica! pickup must be moved and the calculated move- 
ment distance reaches about 960 jam. Since the differ- 
ence therebetween of 960 [im corresponds to a differ- 
ence therebetween of about 600 tracks, it takes a con- 
siderable time to position the optical pickup to a target 
track by using the stepping motor, which delays an ac- 
cess operation. 

This disadvantage is also involved by the feed 
screw pitch, similarly. Since there is the difference be- 
tween'an assumed value of the feed screw pitch and the 
actual feed screw pitch, the difference leads to the delay 
in the operation of positioning the optical pickup. 

Various respective aspects of the invention are de- 
fined in the appended claims. 

Embodiments of the present invention can provide 
a motor control apparatus and a motor control method 
which, even if an assumed value of a physical attribute 
and an actual value thereof are different from each oth- 
er, can position an object to be moved at a target position 
at high speed. 

Embodiments of the present invention can provide 
a disk apparatus and a disk access method which, even 
if an assumed value of a track pitch and an actual value 
thereof are different from each other, can position an 
head at a target position at high speed and to access 
data recorded on a disk at higher speed. 

According to a first aspect of the present invention, 
a drive-means control apparatus includes a movement- 
amount calculating means for calculating a movement 
amount obtained when an object to be moved is moved 
relative to an object to a target position on the object on 
the basis of an assumed value set in consideration of a 
physical attribute of the object, a drive means for moving 
the object to be moved based on the movement amount 
obtained by the movement-amount calculating means, 
a guide means for guiding the object to be moved in a 
direction toward the target position, an error detecting 
means for detecting an error between the assumed val- 
ue and an actual value of the physical attribute based 
on a position which the object to be moved has reached 
after its movement and on the target position to output 
an error information, and an assumed value correcting 
means for correcting the assumed value based on the 
error information. 

According to a second aspect of the present inven- 
tion, a dive-means control method includes a move- 
ment-amount calculating step of calculating a move- 
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ment amount obtained when an object to be moved is 
moved relative to an object to a certain target position 
on the object on the basis of an assumed value set in 
consideration of a physical attribute of the object, a drive 
step of moving the object to be moved based on the s 
movement amount obtained in the movement-amount 
calculating step, a guide step of guiding the object to be 
moved in a direction toward the target position, an error 
detecting step of detecting an error between the as- 
sumed value and an actual value of the physical at- fo 
tribute based on a position which the object to be moved 
has reached after its movement and on the target posi- 
tion to output an error information, and an assumed val- 
ue correcting step of correcting the assumed value 
based on the error information. is 

According to a third aspect of the present invention, 
a disk apparatus for accessing a disk with its head in- 
cludes a rotating means for rotating a disk loaded ther- 
eonto, a head guided in the radius direction of the disk 
for accessing an information data on the disk, a head- 
movement-amount calculating means for calculating a 
movement amount obtained when a head is moved to 
a target position on the disk on the basis of an assumed 
value set in consideration of a physical attribute of the 
disk, a head moving means for moving the head based 
on the movement amount obtained by the head-move- 
ment-amount calculating means, a guide means for 
guiding the head in a direction toward the target position, 
an error detecting means for detecting an error between 
the assumed value and an actual value of the physical 30 
attribute based on a position which the head has 
reached after its movement and on the target position 
to output an error information, and an assumed value 
correcting means for correcting the assumed value 
based on the error information. 55 

According to a fourth aspect of the present Inven- 
tion, a disk access method of accessing a disk with a 
head includes a rotating step of rotating a disk loaded 
thereonto, a head-movement-amount calculating step 
of calculating a movement amount obtained when a 
head is moved to a target position on said disk on the 
basis of an assumed value set in consideration of a 
physical attribute of said disk, a guide step of guiding 
said head in a direction toward said target position, a 
head moving step of moving said head based on the 
movement amount obtained in said head-movement- 
amount calculating step, an error detecting step of de- 
tecting an error between said assumed value and an ac- 
tual value of said physical attribute based on a position 
which said head has reached after its movement and on 50 
said target position to output an. error information, and 
an assumed value correcting step of correcting said as- 
sumed value based on said error information. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 55 
throughout which like parts are referred to by like refer- 
ences, and in which: 



FIG. 1 is a diagram showing an arrangement of a 
disk apparatus (hereinafter referred to as a disk ap- 
paratus according to the embodiment) loaded with 
a motor control apparatus according to an embod- 
iment of the present invention; 
FIG. 2 is a block diagram showing a hardware ar- 
rangement of a system controller according to the 
embodiment; 

FIG. 3 is a diagram showing functional blocks of-a 

seek processing means incorporated in the system 

controller according to the embodiment; 

FIG. 4 is a flowchart (part 1) used to explain a 

processing of the seek processing means; 

FIG. 5 is a flowchart (part 2) used to explain the 

processing of the seek processing means; 

FIG. 6 is a flowchart (part 3) used to explain the 

processing of the seek processing means; 

FIG. 7 is a diagram showing functional blocks of an 

assumed value correcting means of the seek 

processing mearis; 

FIG. 8 is a diagram showing functional blocks of an 
overrun discriminating means of the seek process- 
ing means; 

FIG. 9 is a flowchart used to explain a processing 
of the assumed value correcting means; and_, 
FIG. 10 is a flowchart used to explain a processing 
of the overrun discriminating means. 

There will be described with reference to FIGS. 1 to 
10 an embodiment in which a motor control apparatus 
according to the present invention is applied to a sled 
servo system of an optical pickup mounted in an optical 
disk apparatus designed for a magneto-optical disk, for 
example, as a disk (hereinafter simply referred to as a 
motor control apparatus according to an embodiment) 
and the above optical disk apparatus mounted with the 
motor control apparatus according to the embodiment ( 
hereinafter simply referred to as an optical disk appara- 
tus according to an embodiment). 

As shown in FIG. 1 , the optical disk apparatus ac- 
cording to this embodiment includes a cartridge holder 
(not shown) into which a disk cartridge (not shown) ro- 
tatably housing a magneto-optical disk D of a magnetic- 
field modulation system therein is inserted, a spindle 
motor 1 for rotating the magneto-optical disk D housed 
in the disk cartridge inserted into the cartridge holder, 
an optical pickup 2 for reproducing an information signal 
from the magneto-optical disk D. and a recording mag- 
netic-field head (formed by incorporating an excitation 
coil) 3 for applying a recording magnetic field to the mag- 
neto-optical disk D rotated by the spindle motor 1 to 
thereby magnetize a portion, on which rays of laser light 
L from the optical pickup 2 are irradiated, of a vertical 
magnetized film (recording layer) of the magneto-optical 
disk D (i.e., a portion heated to a temperature exceeding 
a Curie temperature) in response to a recording signal. 
In FIG. 1 , the disk cartridge, the cartridge holder and so 
on are not shown in order to avoid a complicated figure. 
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The cartridge holder is provided with a known shut- 
ter opening and closing mechanism (not shown) for 
opening and closing a shutter of the disk cartridge hav- 
ing an opening portion used to expose the above mag- 
neto-optical disk D and the shutter (not shewn) for open- 
ing and closing the opening portion. 

Accoroingly, when the disk cartridge is inserted into 
the cartridge holder, the shutter opening and closing 
mechanism opens the shutter, and an operation of load- 
ing the disk cartridge onto the optical disk apparatus is 
finished at a position where the shutter is completely 
opened, i.e., a position where the disk cartridge is com- 
pletely inserted into the cartridge holder. 

The spindle motor 1 is provided at a position below 
and opposed to a center portion of the loaded disk car- 
tridge. The spindle motor can be freely moved by a 
known spindle-motor upward/downward lifting mecha- 
nism (not shown) formed mainly of, for example, a step- 
ping motor and a rotation-linear movement conversion 
mechanism, in the upward and downward directions, i. 
e., in the directions in which the spindle motor is brought 
close to and away from the disc cartridge. A turn table 
4 having a magnet is provided at an upper end of a motor 
shaft of the spindle motor 1 . s 

When the disk cartridge is loaded onto the cartridge 
holder, the spindle motor 1 is moved upward by the spin- 
dle-motor upward/downward lifting mechanism, and in 
response to this movement of the spindle motor, the turn 
table 4 is inserted into the inside of the disk cartridge 
through the rear surface side opening portion thereof. 
At this time, an upper surface of the turn table 4 and a 
center hub of the magneto-optical disk D housed in the 
disk cartridge are kept in tight contact with each other 
by attraction of the magnet of the turntable 4, thereby 
the magneto-optical disk D housed in the disk cartridge 
being loaded onto the spindle motor 1 . 

The optical pickup 2 is provided at a position below 
the above rear surface side opening portion, which is 
exposed to the inside of the optical disk apparatus, of 
the disk cartridge. The optical pickup 2 of the optical disk 
apparatus according to this embodiment can be freely 
moved by an optical-pickup sliding mechanism (not 
shown) employing a stepping motor 5 as its drive source 
in the radius direction of the magneto-optical disk D 
housed in the disk cartridge. 

The optical pickup 2 is formed as a single unit which 
is the whole optical system including a laser light source, 
not shown, serving as a light source for light beam L and 
formed of a semiconductor laser, an objective lens 6 for 
converging the light beam L on the magneto-optical disk 
D, and a photodetector for detecting returning light re- 
flected by the magneto-optical disk D to convert the re- 
turning light Into a electric signal (detection signal) hav- 
ing a current level corresponding to a light amount of the 
returning light. 

Other than the above-mentioned optical parts, this 
optical system includes a collimator lens for converting 
the light beam L emitted from the laser light source into 



parallel light, a phase diffraction grating for dividing the 
light beam L into at least three luminous flux compo- 
nents, a beam splitter for separating the light beam L 
emitted from the laser light source from the returning 
5 light from the magneto-optical disk D and so on. 

The optical system has, in an optical path of the re- 
turning light, an imaging lens for converging the return- 
ing light on the photosensor and a multi-lens formed of 
a cylindrical lens and a concave lens for adjusting a focal 
10 length of the returning light and producing astigmatism. 
The optical system has a photodetector used for 
monitoring which is provided on the opposite side of the 
imaging lens side of tho beam splitter and which detects 
a part (an optical component reflected by a boundary 
surface of the beam splitter) of the light beams L (P po- 
larization in this embodiment) from the laser light source 
to convert the detected light beam into an electric signal 
(detection signal) having an output level (current level) 
corresponding to a light amount of the optical compo- 
se nent. 

In this embodiment, characteristics of the beam 
splitter are set so that a transmittance of P polarization 
and a reflectivity of S polarization should be respectively 
set to TP = 80 % and RS = 100 %. As a result, 20% of 

25 the light beam L incident from the laser light source on 
the beam splitter are reflected by the boundary surface 
thereof and made incident on the photodetector used 
for monitoring. 

An optical output control circuit (automatic power 

30 control (APC) circuit) 11 for outputting a control signal 
to the laser light source based on the detection signal 
from the photodetector used for the monitoring so that 
the laser light source should oscillate stably is connect- 
ed to the succeeding stage of the photodetector used 

35 for the monitoring. 

Specifically, the APC circuit 11 controls the laser light 
source so that an output (light amount) of the light beam 
L emitted from the laser light source should have a value 
Indicated by a set value data Ds supplied from a system 

40 controller 22 described later on and so that the laser light 
source should stably oscillate. The values indicated by 
the set value data Ds supplied from the system control- 
ler 22 when an information data is reproduced from the 
magneto-optical disk D and when an information data is 

45 recorded on the magneto-optical disk D are different 
from each other. The values are set so that the output 
of the light beam L used upon the recording of the infor- 
mation data should be larger than that used upon the 
reproduction thereof. 

50 The objective lens 6 of the optical pickup 2 is slightly 
moved by a two-dimensional actuator, not shown, in the 
direction in which the objective lens 6 is brought close 
to and away from the magneto-optical disk D and in the 
radius direction of the magneto-optical disk D. The two- 

55 dimensional actuator is formed of a magnetic circuit 
formed of, for example, a focus coil, a tracking coil and 
ai magnet. 

The recording magnetic-field head 3 is provided at 
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a position above an upper side opening portion, ex- 
posed to the inside of the optical disk apparatus, of the 
disk cartridge. The recording magnetic-field head 3 can 
be freely moved by a known upward/downward lifting 
mechanism (not shown) mainly formed of a stepping 
motor and a rotation-linear movement converting mech- 
anism in the upward and downward directions, i.e., in 
the direction in which the recording magnetic-field head 
3 is brought close to and away from the upper side open- 
ing portion of the disk cartridge. The recording magnet- 
ic-field head 3 is moved in the radius direction of the 
magneto-optical disk D by an interlocking mechanism 
(not shown) with being linked with the optical pickup 2. 

As shown in FIG. 1, other than the above APC cir- 
cuit 11 , a circuit system of the optical disk apparatus ac- 
cording to the embodiment has an RF amplifier unit 12, 
an encoder 13, a magnetic-field generating circuit 14, a 
servo control circuit 15, an address decoder 16, a de- 
coder 17, an optical-pickup slide controller 18 (simply 
referred to as a step controller 18) and the system con- 
troller 22 for controlling drive circuits 1 9 to 21 for various 
parts and these various circuits. The system controller 
22 is connected to a host computer 23 externally pro- 
vided so that data should be transferred through an in- 
terface bus 24 (e.g., SCSI bus) and an interface circuit 
25. 

The interface circuit 25 interprets contents of a com- 
mand supplied from the host computer 23 connected to 
this optical disk apparatus and transfers the contents of 
the operation command to the system controller 22. The 
interface circuit 25 also functions as a buffer for trans- 
mitting and receiving data to and from the host computer 
23. In this case, the interface circuit 25 carries out error 
correction (with ECC) for disk defects. 

The RF amplifier unit 12 converts a light detection 
signal (current signal) from the photodetector of the op- 
tical pickup 2 into a voltage signal to amplify the voltage 
signal with a predetermined gain. In this embodiment, 
the RF amplifier unit 12 incorporates three kinds of RF 
amplifiers (matrix amplifiers). A first RF amplifier of the 
RF amplifier unit is a circuit for amplifying a tracking error 
signal and a focus error signal of reproduced signals 
from the optical pickup 2. A second RF amplifier thereof 
is a circuit for amplifying a subcode signal of the repro- 
duced signals from the optical pickup 2. A third RF am- 
plifier thereof is a circuit for amplifying a data signal of 
the reproduced signals from the optical pickup 2. 

The encoder 1 3 subjects a recording data Dw sup- 
plied from tho host computer 23 through the interface 
circuit 25 to an encoding processing such as an error 
correction or the like and an EFM modulation to thereby 
convert the recording data Dw into recording information 
data. Further, the encoder 1 3 converts the recording in- 
formation data into binary data to thereby output the re- 
cording data Dw as an on/off signal So to the magnetic- 
field generating circuit. 

The magnetic-field generating circuit 14 switches a 
direction of a current supply to the excitation coil provid- 



ed in the recording magnetic-field head 3 to a positive 
direction or a negative direction based on the on/off sig- 
nal So from the encoder 13. 

Specifically, when the current flows through the ex- 

5 citation coil in the positive direction, the portion, heated 
over the Curie temperature by irradiation of the laser 
light from optical pickup 2, of the recording layer of the 
magneto-optical disk D is magnetized in the positive di- 
rection, for example, and when the current flows through 

10 the excitation coil in the negative direction, the portion 
thereof is magnetized in the negative direction. 

Then, the optical pickup 2 irradiates rays of repro- 
duction laser light L on the magneto-optical disk. A pho- 
tosensor formed of a pn junction photodiode, for exam- 

15 pie, incorporated in the optical pickup 2 detects a Kerr 
rotation angle included in a luminous flux of the reflected 
light modulated at the portion magnetized in the positive 
direction or the portion magnetized in the negative di- 
rection. Thus, the optical disk apparatus can obtain a 

20 reproduced signal recorded on the magneto-optical disk 
D in the form of a magnetization information. 

The decoder 17 is a circuit for converting a signal, 
which is obtained by subjecting to a predetermined cal- 
culation the reproduced signal from the third RF ampli- 

25 fier and more specifically the P polarization components 
and the S polarization components of the reflected .light 
modulated in response to the magnetization information 
recorded on the recording layer of the magneto-optical 
disk D, into a digital data and for decoding the converted 

30 digital data once subjected to the encoding processing 
such as error correction or the like to output the decoded 
signal as a reproduced data Dr. The decoder 1 7 supplies 
the reproduced data Dr to the host computer 23 exter- 
nally connected through the interface circuit 25 and the 

35 interface bus 24. 

The address decoder 1 6 is a circuit for decoding the 
subcode signal from the second RF amplifier to obtain 
an address data Da. The address decoder 16 supplies 
the address data Da through the decoder 1 7 at the suc- 

40 ceeding stage thereof to the system controller 22 so that 
the system controller 22 can control rotation of the spin- 
dle motor 1 and a scanning position of the optical pickup 
2 upon the seek operation. 

The servo control circuit 15 incorporates therein a 

45 focus servo circuit 31 , a tracking servo circuit 32. a spin- 
dle servo circuit 33, a sled servo circuit 34, a motor setwo 
circuit (not shown) for effecting servo control on a motor 
^ which is a drive source of various moving mechanisms, 
and so on. These servo circuits are inputted with a servo 

50 drive and control signal such as servo control data (e. 
g., a servo gain and so on) from the system controller 
22, a drive signal or the like, and various error signals 
from the RF amplifier unit 12. 

The spindle servocircuit 33 drives the spindle motor 

55 1 at a rotation number less than the maximum rotation 
number based on a data of the maximum rotation 
number from the system controller 22, and rotates the 
magneto-optical disk D loaded on the turntable 4 in a 
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constant linear velocity (CLV) system or a constant an- 
gular velocity (CAV) system. The spindle servo circuit 
33 may rotates the magneto-optical disk D in accord- 
ance with a zone constant angular velocity (ZVAV) sys- 
tem in which a plurality of zones are allocated in the ra- 
dius direction of the magneto-optical disk D and the 
magneto-optical disk D is rotated in accordance with the 
CAV system with respect to each of the Zones. 

The above focus servo circuit 31 drives and controls 
the above two-dimensional actuator of the optical pickup 
2 based on a focus error signal from the RF amplifier 
unit 12, i.e., specifically based on a signal obtained 
when the RF amplifier unit 12 subjects to a predeter- 
mined calculation a detection signal resulting from irra- 
diation of the laser light on a mirror surface formed on 
the magneto-optical disk D and corresponding to an 
amount of reflected light from the mirror surface. Thus, 
the objective lens 6 is moved in the direction in which 
the objective lens 6 is brought close to and away from 
the magneto-optical disk D to thereby adjust a focal 
point thereof. 

The above tracking servo circuit 32 drives and con- 
trols the two-dimensional actuator of the optical pickup 
2 based on a tracking error signal from the RF amplifier 
unit 12, i.e., specifically based on a signal obtained 
when the RF amplifier unit 12 subjects to a predeter- 
mined calculation a detection signal resulting from de- 
tection of a servo pit in the servo region formed on the 
magneto-optical disk D. Thus, the objective lens 6 is 
moved in the radius direction of the magneto-optical disk 
D to thereby adjust the tracking. 

The sled servo circuit 34 is a circuit for comparing 
a target position data successively supplied from the 
system controller 22 with a data indicative of a current 
position of the optical pickup 2 to thereby set a move- 
ment speed profile Dv. 

The step controller 18 is a circuit for generating, 
based on the step number described later on from the 
system controller 22 and the movement speed profile 
Dv from the sled servo circuit 34, an excitation pattern 
Dp to be supplied to the stepping motor 5 to output the 
excitation pattern Dp to the drive circuit 21 of the step- 
ping motor 5. The excitation pattern Dp includes a pulse 
number corresponding to the step number Dc from the 
system controller 22 and has a supply pattern corre- 
sponding to an order of excitation phases corresponding 
to a polarity of the step number Dc of a pulse signal Sp 
having a frequency corresponding to the movement 
speed profile Dv. 

The drive circuit 21 is a circuit for amplifying the 
pulse signal Sp included in the excitation pattern Dp 
from the step controller 18 to thereby supply the pulse 
signal Sp to the stepping motor 5 in accordance with the 
supply order of the excitation phase indicated by the ex- 
citation pattern Dp. 

The system controller 22 has a processing means 
51 (seek processing means) for making the optical pick- 
up 2 seeking the track on or from which data is recorded 



or reproduced, based on a data recording request from 
the interface circuit 25 or a data reproducing request 
therefrom. 

The seek processing means 51 will hereinafter be 
5 described. A hardware arrangement of the system con- 
troller 22 will be described with reference to FIG. 2 be- 
fore starting the descnption of the seek processing 
means- 

As shown in FIG. 2, the system controller 22 has a 
^0 program ROM 41 for storing various programs for the 
above seek processing means and so on, a data ROM 
42 in which various fixed data are previously registered, 
an operation RAM 43 used for an operation of the pro- 
gram read out from the above program ROM 41 , a data 
?5 RAM 44 for storing data and the control signals from the 
step controller 18, data processed in various programs 
or the like, an input port 45 and an output port 46 for 
respectively inputting and outputting data from and to 
an external circuit, and a CPU (control device and a log- 
20 ical arithmetic device) 47 for controlling the above vari- 
ous circuits. 

The above various circuits transmit and receive da- 
ta through a data bus DB derived from the CPU 47 
among one another. Moreover, the above various cir- 

25 cuits are controlled by the CPU 47 through an address 
bus and a control bus (both of which are not shown) de- 
rived from the CPU 47. 

A processing of the above seek processing means 
51 of the system controller 22 will be described with ref- 

30 erence to FIGS. 3 to 10 which are functional block dia- 
grams thereof and flowcharts therefor. 

In step SI of the flowchart shown in FIG. 4, simul- 
taneously with energizing the optical disk apparatus, the 
system controller 22 carries out its initial operation such 

55 as, for example, a system check of the system controller 
22, a memory check thereof, a setup therefor or the like. 
Then, the processing proceeds to step S2. 

In step S2, the seek processing means 51 (which 
is a seek processing program: see FIG. 3) is read out 

40 from the program ROM 41 and stored in the operation 
RAM 43. At the same time, a work area used for tem- 
porarily storing data generated during operation of this 
seek processing program and for transmitting and re- 
ceiving parameters between routines forming the seek 

45 processing program is allocated in the operation RAM 
43. 

A track pitch storage area for storing a track pitch 
Tp which is an assumed value to be corrected and a 
fixed data storage area for storing various fixed data 

50 from the data ROM 42 are allocated to the data RAM 44. 
The fixed data storage area has a unit-forward dis- 
tance storage area for storing a one-step forward dis- 
tance Sp (Sp=67 |j.m in this embodiment), an updated 
vale storage area for storing an. updated value Td ob- 

55 tained every time when the assumed value is corrected 
(Td=0.03 |im in this embodiment), a correction-neces- 
sity discrimination value storage area for storing two 
kinds of reference values used for discriminating wheth- 
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er or not the assumed value is to be corrected (first and 
second correction-necessity determination values a 
(=100), p (=160)), an upper limit correction value stor- 
age area for storing an upper limit value A used for cor- 
recting the assumed value (A=1.7 |im in this embodi- 
ment), and a lower limit correction value storage area 
for storing a lower limit value 8 used for correcting the 
assumed value (B=1 .5 p.m in this embodiment). 

In step S2, other than the above program transfer 
processing, a processing for reading the various fixed 
data from the data ROM 42 to store them in the fixed 
data storage area is carried out. Then, the processing 
proceeds to S3, wherein the processing enters the seek 
processing program. 

As shown in FIG. 3, the seek processing means (the 
seek processing program) 51 read out from the program 
ROM 41 and then stored in the operation RAM 43 has 
a discriminating means 52 for carrying out various dis- 
crimination operations, an assumed value initializing 
means 53 for initializing an assumed value, an access 
pre-processing means 54 for carrying out a pre- 
processing such as a processing of reading a TOC data 
from a magneto-optical disk D before a processing of 
accessing the magneto-optical disk D, a key-input re- 
ceiving means 56 for receiving a key input data input 
from a key input device 55 through an input port 45, a 
logic address receiving means 57 for receiving a head 
logic address input from the interface circuit 25 through 
the input port 45 upon a request to record or reproduce 
data, a target position calculating means 58 for calcu- 
lating a target track number (CTN) and a range of ad- 
dresses contained in a track of the target track number 
based on the head logic address received by the logic 
address receiving means 57, a current address receiv- 
ing means 59 for receiving a current address input from 
the address decoder 1 6 through the input port 45, a cur- 
rent position calculating means 60 for calculating a cur- 
rent track number (TNO) based on the current address 
received by the current address receiving means 59, a 
number-of-tracks calculating means 61 for calculating 
the number trk_def of tracks over which the optical pick- 
up 2 is moved, based on the target track number (CTN) 
obtained by the target position calculating means 58 and 
the current track number (TNO) obtained by the current 
position calculating means 60, a step number calculat- 
ing means 62 for a step number Nsp based on the 
number trk def of tracks obtained by the number-of- 
tracks calculating means 61, the track pitch Tp and so 
on, a track number outputting means 63 for outputting 
the target track number (CTN) and the current track 
number (TNO) through the output port 46 to the sled ser- 
vo circuit 34, a step number outputting means 64 for out- 
putting the step number Nsp obtained by the step 
number calculating means 62 through the output port 
46 to the step controller 18, an assumed value correct- 
ing means 65 for correcting the assumed value, an op- 
tical output setting means 66 for outputting an optical 
output setting data through the output port 46 to the APC 
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circuit 11 , a track jump request means 67 for outputting 
a track jump request signal through the output port 46 
to the tracking servo circuit 32, an access request 
means 68 for requesting the interface circuit 25 through 

5 the output port 46 to output recorded data or to receive 
the reproduced data, and a start signal outputting 
means 69 for outputting a start signal through the output 
port 46 to the magnetic -field generating circuit 14 upon 
request of data recording. 

70 In the seek processing program 51, in step S3 of 
the flowchart shown in FIG. 4, the discriminating means 
52 discriminates whether or not the magneto-optical 
disk D is loaded onto the optical disk apparatus. The 
discriminating means 52 carries out this discrimination 
by discriminating whether or not a detection signal from 
a sensor 70 for detecting that the magneto-optical disk 
D is loaded onto the optical disk apparatus. The 
processing in step S3 is repeatedly carried out until the 
magneto-optical disk D is loaded onto the optical disk 

20 apparatus, i.e., the seed processing means 51 is 
brought in its standby state for the loading of the mag- 
neto-optical disk D. Then, the processing proceeds to 
step S4. 

In step S4, the assumed value initializing means 53 

25 stores the initial value (which is data indicative of 1 .6 ^m 
in this embodiment) in the track pitch storage area, i.e., 
the track pitch Tp = 1.6 |am is set. Then, the processing 
proceeds to step S5. 

In step S5, the optical output setting means 66 out- 

30 puts a reproduction optica! output setting data Ds, to the 
APC circuit 1 1 . The APC circuit 1 1 controls the laser out- 
put emitted from the laser light source of the optical pick- 
up 2, based on the reproduction optical output setting 
data Ds input from the system controller 22, so that the 

35 laser output should be an output for reproduction. Then, 
the processing proceeds to step S6. 

In step S6, the access pre-processing means 54 
carries out the pre-processing such as the operation of 
reading out the TOC data from the magneto-optical disk 

40 D before the processing of accessing the magneto-op- 
tical disk D. Then, the processing proceeds to step S7. 

In step S7, the discriminating means 52 discrimi- 
nates whether or not the access request is issued. The 
discriminating means 52 carries out this discrimination 

45 processing by discriminating whether or not the inter- 
face circuit 25 has issued a data recording request or a 
data reproduction request. The processing in step S7 is 
repeatedly carried out until the access request is issued, 
i.e., the seek processing means 51 is brought in its 

50 standby state for the access request. Then, the process- 
ing proceeds to step S8. 

In step S8. the logic address receiving means 57 
receives the head logic address included in a data re- 
cording request parameter or a data reproduction re- 

55 quest parameter supplied from the interface circuit 25. 
Then, the processing proceeds to S9. 

In step S9, the target position calculating means 58 
converts the received head logic address into a physical 
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address and then calculates the target track number 
(CTN) based on the physical address to store the cal- 
culated target track number (CTN) in a first register R1 
Then, the processing proceeds to step S10. 

In step S10, the target position calculating means 

58 calculates the address range included in the track of 
the target track number (CTN) and stores an upper-or- 
der address UADR thereof and a tower-order address 
LADR thereof in second and third registers R2, R3, re- 
spectively. Then, the processing proceeds to step S11 . 

In step S11, the current address receiving means 

59 receives a current address DR input from the address 
decoder 1 6 through the input port 45 to store the current 
address ADR in a fourth register R4. Then, the process- 
ing proceeds to step S12. 

In step S12, the current position calculating means 

60 calculates a current track number (TNO) based on 
the present address ADR stored in the fourth register to 
store the current track number (TNO) in a fifth register 
R5. Then, the processing proceeds to step S13. 

In step S1 3 of the flowchart of shown in FIG. 5, the 
discriminating means 52 discriminates whether or not 
the current address ADR is included within the address 
range of the track of the target track number (CTN), i.e. , 
whether or not the optical pickup 2 has reached the tar- 
get track (CTN). 

If it is determined in step S 1 3 that the optical pickup 
2 has not reached the target track, then the processing 
proceeds to step SI 4, wherein the number-of -tracks cal- 
culating means 61 calculates the number trk_def of the 
tracks by which the optical pickup 2 is to be moved, the 
number-of -tracks calculating means 61 carries out this 
calculation by subtracting the current track number from 
the target track number (trk_def- CTN-TNO). The cal- 
culated number trk_def of tracks is stored in a sixth reg- 
ister R6. Then, the processing proceeds to step SI 5. 

In step SI 5, the discriminating means 52 discrimi- 
nates whether or not the seek operation is required. THe 
discriminating means 52 carries out this discrimination 
by determining whether or not a value of the number 
trk_def of tracks is larger than the value of 1 stored in 
the sixth register R6. If it is discriminated in step SI 5 
that the number trk_def of tracks is larger than 1 , then 
it is determined in step SI 5 that the seek operation is 
required, and the processing proceeds to step SI 6. 

In step SI 6, the step number calculating means 62 
calculates the number Nsp of steps required for the seek 
operation. The step number calculating means 62 cal- 
culates the step number Nsp by dividing the one-step 
forward distance Sp stored in the unit-forward distance 
storage area by the track pitch Tp stored in the track 
pitch storage area to then divide the number trk_def of 
tracks stored in the sixth register R6 by the above quo- 
tient. The calculated step number Nsp is stored in a sev- 
enth register R7. Specifically, the step number calculat- 
ing means 62 calculates the following equation. 
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Nsp = trk_def / (Sp/Tp) 

When the calculation of the step number Nsp is fin- 

s ished, the processing proceeds to step SI 7, wherein the 
track number outputting means 63 outputs through the 
output port 46 to the sled servo circuit 34 the target track 
number (CTN) and the current track number (TNO) re- 
spectively stored in the first and fifth registers R1 and 

10 R5. The sled servo circuit 34 compares the target track 
number (CTN) and the current track number (TNO) sup- 
plied from the system controller 22 to thereby set the 
movement speed profile Dv. The sled servo circuit 34 
outputs the movement speed profile Dv to the step con- 

15 troller 18. Then, the processing proceeds to step SI 8. 

In step SI 8, the step number outputting means 64 
outputs the step number Nsp stored in the seventh reg- 
ister R7 through the output port 46 to the step controller 
18. Then, the processing proceeds to step SI 9. 

20 In step SI 9, a step forward processing is carried 
out. The step controller 18 generates an excitation pat- 
tern Dp to be supplied to the stepping motor 5, based 
on the step number Nsp supplied from the system con- 
troller 22 and the movement speed profile Dv supplied 

25 from the sled servo circuit 34, and then outputs the gen- 
erated excitation pattern Dp to the drive circuit 21 for 
driving the stepping motor 5. The stepping motor 5 
moves the optical pickup 2 in the radius direction of the 
magneto-optical disk D in accordance with the excitation 

30 pattern Dp from the step controller 18. When the oper- 
ation of outputting the excitation pattern Dp to the drive 
circuit 21 is finished, the step controller 1 8 outputs a sig- 
nal indicative of completion thereof to the system con- 
troller 22. Then, the processing proceeds to step S20. 

35 In step S20, the discriminating means 52 discrimi- 
nates whether or not the step forwarding processing is 
completed. The discriminating means 52 carries out this 
discrimination by determining whether or not the com- 
pletion signal is supplied from the step controller 1 8. The 

40 processing in step S20 is repeatedly carried out until the 
above completion signal is input therefrom, i.e., the seek 
processing means 51 is brought in its standby state for 
the input of the completion signal. 

When the completion signal is input from the step 

45 controller 18, the processing proceeds to step S21 , 
wherein the current address receiving means 59 re- 
ceives the current address ADR input thereto from the 
address decoder 16 through the input port 45 to store 
the current address ADR in the fourth register R4. Then, 

50 the processing proceeds to step S22. 

In step S22, the current position calculating means 
60 calculates the current track number (TNO) based on 
the current address ADR stored in the fourth register R4 
to store the current track number (TNO) in the fifth reg- 

55 ister R5. Then, the processing proceeds to step S23. 

In step S23, the processing proceeds to the 
processing of the assumed value correcting means 65 
(an assumed-value correcting subroutine). 
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As shown in FIG. 7, the assumed value correcting 
means 65 has a step number discriminating means 71 
for discriminating whether or not the assumed value Tp 
must be corrected based on the step number Nsp and 
a first correction-necessity discrimination value a, a s 
number-of-remaining-tracks discriminating means 72 
for determining whether or not the assumed value Tp 
must be corrected based on the number trk_def of re- 
maining tracks and a second correction-necessity dis- 
crimination value p, an overrun determining means 73 io 
for determining whether the optical pickup 2 has passed 
the target position or does not reach it and for supplying 
an information of a result of this determination to the as- 
sumed value correcting means 65, an overrun discrim- 
inating means 74 for discriminating based on the infor- 
mation from the overrun determining means 73 whether 
or not the optical pickup 2 overruns the target position, 
an assumed value updating means 75 for updating the 
assumed value Tp with a predetermined update value 
Td, and an assumed value discriminating means 76 for 20 
comparing the corrected assumed value Tp with the up- 
per-limit correction value A or the lower-limit correction 
value B. 

As shown in FIG. 9, in step S101 of the processing 
of the assumed value correction means 65 (the as- 25 
sumed value correction subroutine), the step number 
discriminating means 71 carries out a first discrimination 
for discriminating whether or not the assumed value Tp 
must be corrected. The step number discriminating 
means 71 carries out the first discrimination by deter- 3o 
mining whether or not the step number Nsp stored in the 
seventh register R7 is equal to or larger than the first 
correction-necessity discrimination value a (=100) 
stored in the correction-necessity discrimination value 
storage area. -35 

If it is determined in step S101 that the step number 
Nsp is equal to or larger than the first correction-neces- 
sity value a. then the processing proceeds to step S1 02, 
wherein the number-of-remaining-tracks discriminating 
means 72 carries out a second discrimination for deter- 40 
mining whether or not the assumed value Tp must be 
corrected. The number-of-remaining-tracks discriminat- 
ing means 72 carries out the second discrimination by 
determining whether or not the number trk_def of the 
tracks stored in the sixth register R6 is equal to or larger ^5 
than the second correction-necessity discrimination val- 
ue p (=160) stored in the correction-necessity discrimi- 
nation value storage area. 

If it is determined in step SI 02 that the number 
trk_def of remaining tracks is equal to or larger than the 50 
second correction-necessity discrimination value p. 
then the processing proceeds to the next step SI 03, 
wherein the processing proceeds to a processing or the 
overrun determining means 73 (an overrun determining 
subroutine). ^5 

As shown in FIG. 8, the overrun determining means 
73 has a movement-direction discriminating means 81 
for discriminating whether the optical pickup 2 is moved 




to an outer-periphery side of the magneto-optical disk D 
or an inner-periphery side thereof, a target position dis- 
criminating means 82 for discriminating whether the tar- 
get position is located on the outer-periphery side or the 
inner-periphery side with respect to the current position 
of the optical pickup 2, and an overrun information set- 
ting means 83 for setting an information indicative of 
"overrun" or "short of movement" based on discriminat- 
ed results of the respective discriminating means 81 , 82. 

As shown in FIG. 10, in step 8201 of a processing 
of the overrun determining means 73 (an overrun deter- 
mination subroutine), the movement-direction discrimi- 
nating means 81 determines whether the optical pickup 
2 is moved to the outer-periphery side of the magneto- 
optical disk or the inner-periphery side thereof. The 
movement-direction discriminating means 81 carries 
out this discrimination by determining whether a polarity 
of the number trk_def of the tracks stored in the sixth 
register R6 is "positive "or "negative". 

If it is determined in step S201 that the polarity of 
the number trk„def of the tracks is "negative" and hence 
the optical pickup 2 is moved to the outer-periphery side, 
then the processing proceeds to step 8202, wherein the . 
target position discriminating means 82 determines •^"■4 
whether the target position is located on the outer-pe- z 4^ 

riphery side of the magneto-optical disk D or the inner- a 
periphery side thereof with respect to the current posi- .-^ 
tion of the optical pickup 2. The target position discrim- ^. 
inating means 82 carries out this discrimination by de- 
termining whether or not the current track number (TNO) .^xr.. .- , 
stored in the fifth register R5 is larger than the target 
track number (CTN). . .^^ 

If it is determined in step 8202 that the current track _ 
number (TNO) is larger than the target track number -^^^^ 
(CTN) and hence the target position Is located on the i 
outer-periphery side with respect to the current position . , 

of the optical pickup 2, then the processing proceeds to 
step 8203, wherein the overrun information setting 
means 83 sets the information indicative of "short of 
movement". Specifically, a value of "0" is stored in the 
eighth register R8. 

If it is determined in step 8202 that the current track 
number (TNO) is smaller than the target track number 
(CTN) and hence the target position is located on the 
inner-periphery side with respect to the current position 
of the optical pickup, then the processing proceeds to 
step 8204, wherein the overrun information setting 
means 83 sets the Information Indicative of "overrun". 
Specifically, a value of "1 " is stored In the eighth register 
R8. When the processing in step 8203 or 8204 is fin- 
ished, the overrun determination subroutine 73 is fin- 
ished. 

If on the other hand it is determined in step 8201 
hence the polarity of the number trk_def of tracks is 
"positive" and that the optical pickup 2 is moved to the 
Inner-periphery side, then the processing proceeds to 
step 8205. wherein the target position discriminating 
means 82 discriminates whether the target position is 
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located on the outer-periphery side of the magneto-op- 
tical disk D or the inner-periphery side thereof with re- 
spect to the current position of the optical pickup. The 
target position discriminating means 82 carries out this 
discrimination similarly to the discrimination carried out 
in step S202- 

If it is determined in step S205 that the current track 
number (TNO) is larger than the target track number 
(CTN) and hence the targe! position is located on the 
outer-periphery side with respect to the current position 
of the optical pickup 2, then the processing proceeds to 
step S206, wherein the overrun information setting 
means 83 sets the information indicative of the "over- 
run". Specifically, the value of "1" is stored in the eighth 
register RB. 

If it is determined in step S205 that the current track 
number (TNO) is smaller than the target track number 
(CTN) and hence the target position is located on the 
inner-periphery side with respect to the current position 
of the optical pickup 2, then the processing proceeds to 
step S207, wherein the overrun information setting 
means 83 sets the information indicative of "short of 
movement". Specifically, the value of "0" is stored in the 
eighth register R8. When the processing in step 8206 
or S207 is finished, the overrun determination subrou- 
tine 73 is finished. 

The processing returns to the processing of the as- 
sumed value correction subroutine 65 shown in FIG. 9 
and proceeds to step SI 04. In the next step S104, the 
overrun discriminating means 74 discriminates whether 
the optical pickup 2 overruns or is stopped short of the 
target position. 

If the value of the eighth register R8 is "1 " and hence 
it is determined in step S104 that the optical pickup 2 
"overruns", then the processing proceeds to step SI 05, 
wherein the assumed value updating means 75 increas- 
es the assumed value Tp to thereby update it. The as- 
sumed value updating means 75 increase the assumed 
value Tp to thereby update it. by adding the track pitch 
Tp stored in the track pitch storage area with the update 
value Td stored in the update value storage area to store 
the added value as a new track pitch Tp in the track pitch 
storage area again. Then, the processing proceeds to 
step SI 06. 

In step S106, the assumed value discriminating 
means 76 discriminates whether or not the track pitch 
Tp which is the assumed value exceeds the upper-limit 
correction value A. The assumed value discriminating 
means carries out this discrimination by determining 
whether or not the track pitch Tp stored in the track pitch 
storage area exceeds the upper-limit value A stored in 
the upper-limit correction value storage area. 

If it is determined in step S106 that the track pitch 
Tp is larger than the upper-limit correction value A, then 
the processing proceeds to step S107. wherein the as- 
sumed value updating means 75 stores a value of 1.7 
lam which is the upper-limit correction value A as the 
new track pitch Tp in the track pitch storage area. 



If on the other hand it is determined in step SI 04 
that the value of the eighth register RB is "0" and hence 
the optical pickup 2 is stopped short of the target posi- 
tion, then the processing proceeds to step SI 08, where- 

5 in the assumed value updating means 75 decreases the 
assumed value Tp to thereby update it. The assumed 
value updating means 75 decreases the assumed value 
Tp to thereby update it. by subtracting the update value 
Td stored in the update value storage area from the track 

10 pitch Tp stored in the track pitch storage area to store 
the subtracted value as the new track pitch Tp in the 
track pitch storage area again. Then, the processing 
proceeds to step SI 09. 

In step SI 09, the assumed value discriminating 

is means 76 discriminates whether or not the tack pitch Tp 
which is the assumed value is smaller than the lower- 
limit correction value B. The assumed value discriminat- 
ing means 76 carries out this discrimination by deter- 
mining whether or not the track pitch Tp stored in the 

20 track pitch storage area is smaller than the lower-limit 
correction value B stored in the lower-limit correction 
value storage area. 

If it is determined in step S109 that track pitch Tp is 
smaller than the lower-limit correction value B, then the 

25 processing proceeds to step S1 10, wherein the as- 
sumed value updating means 75 stores a value of 1 .5 
|im which is the lower-limit correction value B as the new 
track pitch Tp in the track pitch storage area. 

When the processing in step SI 07 is finished, when 

30 it is determined in step SI 06 that the track pitch Tp is 
equal to or smaller than the upper-limit correction value 
A, when the processing in step S110 is finished, when 
it is determined in step S109 that the track pitch Tp is 
equal to or larger than the lower-limit correction value 

35 B, when it is determined in step SI 02 that the number 
trk_def of tracks is smaller than the second correction- 
necessity discrimination value (5, or when it is deter- 
mined in step S1 01 that the step number Nsp is smaller 
than the first correction-necessity discrimination value 

40 a, the processing of the assumed-value correction sub- 
routine 65 is finished. 

The processing returns to the main routine shown 
in FIG. 5. When the processing in step S23 carried out 
by the assumed-value correcting means 65 is finished, 

45 the processing returns to step S15, and thereafter the 
processings in step SI 5 and in the succeeding steps 
are repeatedly carried out. Specifically, if the discrimi- 
nating means 52 determines that the seek operation is 
required, then the step number calculating means 62 

50 calculates the step number Nsp based on the above cor- 
rected assumed value Tp, and the stepping motor 5 
moves the optical pickup 2 by step based on the step 
number Nsp. Further, if it is determined that the as- 
sumed value Tp must be corrected, then the assumed 

55 value correcting means 65 carries out the processing of 
correcting the assumed value Tp again. 

If it is determined in step SI 5 that an absolute value 
of the number trk_def of tracks stored in the sixth regis- 
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ter R6 is a value of 1 and hence the seek operation is 
unnecessary, then the processing proceeds to step S24. 
wherein the track junnp request nneans 67 outputs the 
track-jump request signal through the output port 46 to 
the tracking servo circuit 32. The tracking servo circuit 5 
32 carries out the processing of nnoving the objective 
lens 6 of the optical pickup 2 loward the outer-periphery 
side of the magneto-optical disk D orthe inner-periphery 
side thereof by one track amount, based on the track- 
jump request signal input from the system controller 22 io 
and its attribute. 

When the processing in step S24 is finished, then 
the processing returns to step S11, and then the 
processings in step S11 and the succeeding steps are 
repeatedly carried out. ?5 

If the seek operation processing and the track jump 
processing have already been carried out and it is de- 
termined in step SI 3 that the optical pickup 2 reaches 
the target track, then the processing proceeds to step 
S25 shown in FIG. 6, wherein the discriminating means 20 
52 discriminates whether or not the present access re- 
quest is a data access request. If it is determined in step 
S25 that the present access request Is the data record- 
ing request, then the processing proceeds to step S26, 
wherein the access request means 68 outputs a data 25 
output request command through the output port 46 to 
the interface circuit 25. 

Based on the data output request command issued 
from the system controller 22, the interface circuit 25 
outputs the recording data Dw from the host computer 30 
23, which has been kept in its standby state for the out- 
put, to the encoder 13. Then, the processing proceeds 
to step S27. 

In step S27, the start signal outputting means 69 
outputs a start signal through the output port 46 to the 35 
magnetic-field generating circuit 14 to thereby activate 
(energize) the magnetic-field generating circuit 14. 
Then, the processing proceeds to step S28. 

In step S28, the optical output setting means 66 out- 
puts a recording optical-output setting data Ds through "fO 
the output port 46 to the APC circuit 11. Based on the 
recording optical-output setting data Ds input from the 
system controller 22, the APC circuit 11 controls the la- 
ser output emitted from the laser light source of the op- 
tical pickup 2 so that the laser output should be the re- ^5 
cording output. 

At this time, the encoder 13 subjects the recording 
data Dw from the interface circuit 25 to a predetermined 
modulation to thereby convert the recording data into 
binary data to be recorded on the magneto-optical disk 50 
D, outputting the binary data as an on/off signal So to 
the magnetic-field generating circuit 14 at the succeed- 
ing stage. Thus, the recording magnetic head 3 produc- 
es a magnetic field corresponding to an attribute of the 
on/off signal So. As a result, the magnetization Informa- 55 
tion corresponding to the recording data Dw are succes- 
sively recorded on the magneto-optical disk D from the 
physical address designated by the data recording re- 
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quest. 

If on the other hand it is determined in step S25 that 
the present access request is a data reproduction re- 
quest, then the processing proceeds to step S29, 
wherein the access request means 68 outputs the data 
receiving request command through the output port 46 
to the Interface circuit 25. 

Based on the data receiving request command from 
the system controller 22, the interface circuit 25 receives 
the reproduced data Dr successively output from the de- 
coder 1 7 and then transfers the received reproduced da- 
ta to the host computer 23 externally connected. 

When the processing In step S28 or the processing 
In step S29 is finished, then the processing proceeds to 
step S30. wherein the discriminating means 52 discrim- 
inates whether or not the Interface circuit 25 has finished 
the data transmission processing or the data receiving 
processing. The discriminating means 52 carries out the 
discrimination based on the completion signal input from 
the interface circuit 25, carrying out this discrimination 
repeatedly until the completion signal Is Input therefrom. 
Specifically, the seek processing means 51 is brought 
in its standby state for the input of the completion signal. 

When the completion signal is input from the Inter- 
face circuit 25, then processing proceeds to step S31 , 
wherein the optical output setting means 66 outputs a 
reproduction optical-output setting data Ds through the 
output port 46 to the APC circuit 11. Based on the re- 
production optical-output setting data Ds input from the 
system controller 22, the APC circuit 11 controls the la- 
ser output emitted from the laser light source of the op- 
tical pickup 2 so that the laser output should be the re- 
production output. Then, the processing proceeds to 
step S32. 

In step S32, the discriminating means 52 discrimi- 
nates whether or not there is a request to eject the mag- 
neto-optical disk D. The discriminating means 52 carries 
out this discrimination by discriminating whether or not 
an interruption signal generated based on a key opera- 
tion by using the key input device 55 is supplied, and 
further by discriminating, if it is determined that the in- 
terruption signal is generated, whether or not the con- 
tents of the key Input data received by the key input re- 
ceiving means 56 indicate "ejection of disk". 

If It is determined In step S32 that the key Input In- 
terruption is not supplied from the key input device 55, 
or if it is determined in step S32 that the key input data 
is received but the contents thereof do not indicate 
"ejection of disk", then the processing proceeds to step 
S7 shown in FIG. 4 and thereafter the processings In 
step S7 and the succeeding steps are repeatedly carried 
out. Specifically, if the access request occurs when the 
seek processing means 51 Is kept In Its standby state 
for the data recording request or the data reproduction 
request input from the interface circuit 25 and the seek 
operation is required, then the step number calculating 
means 62 calculates the step number Nsp based on the 
updated assumed value Tp and so on, and the stepping 
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motor 5 moves the optical pickup 2 based on the calcu- 
lated step number Nsp. 

If it is determined in step S32 that the input key input 
data Indicates "ejection of disk", then the processing 
proceeds to step S33, wherein the system controller 22 5 
outputs a disk eject request signal through the output 
port 46 to the servo control circuit 1 5. Then, the process- 
ing proceeds to step S34, wherein, based on the disk 
eject request signal input from the system controller 22, 
the servo control circuit 1 5 servo-controls a drive source 
of a loading mechanism, not shown, to eject the mag- 
neto-optical disk D (precisely the disk cartridge) through 
a slot to an outside. Then, the processing proceeds to 
step S35. 

In step S35, the discriminating means 52 discrimi- 
nates whether or not a program end request occurs. The 
discriminating means 52 carries out this discrimination 
by discriminating whether or not an end request inter- 
ruption resulting from a de-energizing operation or the 
like occurs. 

If it is determined in step S35 that the end request 
does not occur, then the processing returns to step S3 
and then the seek processing means 51 is kept in its 
standby state for the loading of the next magneto-optical 
disk D. If on the other hand it is determined that the end 
request occurs, then the seek processing program 51 is 
ended. 

As described above, according to the optical disk 
apparatus of this embodiment, when the optical pickup 
2 is moved along the radius direction of the magneto- 
optical disk D upon the occurrence of the seek operation 
request and when the distance by which the optical pick- 
up 2 is to be moved is converted into the step number 
Nsp, the assumed value of the track pitch Tp is corrected 
based on an error obtained after the optical pickup 2 is 
moved (i.e., the difference trk_def between the target 
track number and the current track number). 
Therefore, this correction processing allows the as- 
sumed value of the track pitch Tp to become approxi- 
mate to the actual value thereof. Even if initially the tar- 
get track number is considerably different from the track 
number of the track where the optical pickup 2 is located 
after its movement, then the several correction process- 
ings makes the assumed value of the track pitch Tp ap- 
proximate to the actual value thereof and in the suc- 
ceeding seek operation, the target track number is sub- 
stantially agreed with the track number of the track 
where the optical pickup 2 is located after its movement. 

As a result, even if the assumed value of the track 
pitch Tp is different from the actual value thereof, it is 
possible to position the optical pickup 2 at the target po- 
sition at high speed, which leads to realization of high- 
speed access. 

If the assumed value of the track pitch Tp is 
changed simply in response to the above difference, 
then when the a temporal disturbance instantaneously 
disturbs the normal seek operation, the error resulting 
therefrom directly influences the processing for correct- 



ing the assumed value of the track pitch Tp and conse- 
quently it takes an extra time to make the assumed value 
thereof approximate to the actual value thereof. Howev- 
er, according to this embodiment, since the direction in 
which the optical pickup is moved is corrected based on 
analysis of the difference between the assumed value 
of the track pitch Tp and the actual value thereof, it is 
possible to prevent the temporal disturbance from di- 
rectly influencing the correction processing and to 
hence correct the assumed value to a proper value in a 
short period of time. 

Since the assumed value of the track pitch Tp is cor- 
rected only when the optical pickup 2 is moved to a cer- 
tain extent and the number trk_def of remaining tracks 
is large (see the discrimination processings in steps 
SI 01 and SI 02 carried out by the assumed value cor- 
rection means 65), the assumed value of the track pitch 
Tp is prevented from being corrected erroneously. 

Since an algorithm used in the seek processing pro- 
gram 51 is simple, the number of steps (processings) 
therefor can be reduced. As a result, an amount of pro- 
grams to be registered in the program ROM 41 is re- 
duced, which can reduce the programming steps. 

While in this embodiment a value of 0.03 |am is em- 
ployed as the update value Td used in the processing 
of correcting the assumed value, it is practically proper 
to select the update value Td within the range from 0.02 
l^m to 0.05 i^m. 

While in this embodiment the track pitch Tp is cor- 
rected in the assumed value correction processing, oth- 
er than such correction, correction of only a forward 
screw pitch or correction of both of the pitches may be 
employed in the processing. 

While in this embodiment the present invention is 
applied to the optical disk apparatus designed for the 
magneto-optical disk D, the present invention can be ap- 
plied to an optical disk apparatus designed for a write- 
once optical disk using a phase-change type recording 
material and an optical disk apparatus designed for a 
read-only optical disk (e.g., a CD, CD-ROM or the like) 
and also to a magnetic disk apparatus for magnetically 
recording and reproducing data. 

As described above, the drive-means control appa- 
ratus includes the movement-amount calculating 
means for calculating the movement amount obtained 
when the object to be moved is moved relative to the 
object to the target position on the object on the basis 
of the assumed value set in consideration of the physical 
attribute of the object, the drive means for moving the 
object to be moved based on the movement amount ob- 
tained by the movement-amount calculating means, the 
guide means for guiding the object to be moved in the 
direction toward the target position, the error detecting 
means for detecting the error between the assumed val- 
ue and the actual value of the physical attribute based 
on the position which the object to be moved has 
reached after its movement and on the target position 
to output the error information, and the assumed value 
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correcting means for correcting the assumed value 
based on the error information. Therefore, even if the 
assumed value of the physical attribute and the actual 
value thereof are different from each other, it is possible 
to position the object to be moved to the target position 
at high speed. 

The dive-means control method includes the move- 
ment-amount calculating steps of calculating the move- 
ment amount obtained when the object to be moved is 
moved relative to the object to the certain target position 
on the object on the basis of the assumed value set in 
consideration of the physical attribute of the object, the 
drive step of moving the object to be moved based on 
the movement amount obtained in the movement- 
amount calculating step, the guide step of guiding the 
object to be moved in the direction toward the target po- 
sition, the error detecting step of detecting the error be- 
tween the assumed value and the actual value of the 
physical attribute based on the position which the object 
to be moved has reached after its movement and on the 
target position to output the error information, and the 
assumed value correcting step of correcting the as- 
sumed value based on the error information. Therefore, 
even if the assumed value of the physical attribute and 
the actual value thereof are different from each other, it 
is possible to position the object to be moved to the tar- 
get position at high speed. 

The disk apparatus tor accessing the disk with a 
head includes the rotating means for rotating the disk 
loaded thereonto, the head guided in the radius direction 
of the disk for accessing the information data on the disk, 
the head-movement-amount calculating means for cal- 
culating the movement amount obtained when the head 
is moved to the target position on the disk on the basis 
of the assumed value set in consideration of the physical 
attribute of the disk, the head moving means for moving 
the head based on the movement amount obtained by 
the head-movement-amount calculating means, the 
guide means for guiding the head in the direction toward 
the target position, the error detecting means for detect- 
ing the error between the assumed value and the actual 
value of the physical attribute based on the position 
which the head has reached after its movement and on 
the target position to output the error information, and 
the assumed value correcting means for correcting the 
assumed value based on the error information. There- 
fore, even if the assumed value of the physical attribute 
and the actual value thereof are different from each oth- 
er, it is possible to position the optical head to the target 
position at high speed. 

Having described a preferred embodiment of the 
present invention with reference to the accompanying 
drawings, it is to be understood that the present inven- 
tion is not limited to the above-mentioned embodiment 
and that various changes and modifications can be ef- 
fected therein by one skilled in the art without departing 
from the scope of the present invention as defined in the 
appended claims. 



Claims 

1. A drive-means control apparatus comprising: 

5 a movement-amount calculating means for cal- 

culating a movement amount of an first object 
to be moved relative to an second object from 
a present position of said first object to a target 
position on said second object on the basis of 

10 an assumed value set in consideration of a 

physical attribute of said object; 
a drive means for moving said first object to be 
moved based on the movement amount ob- 
tained by said movement-amount calculating 

fs means; 

a guide means for guiding said first object to be 
moved in a direction toward said target posi- 
tion; 

an error detecting means for detecting an error 
20 between said assumed value and an actual val- 

ue of said physical attribute based on a position 
which said first object has reached after its 
movement and on said target position to output 
an error information; and 
25 an assumed value correcting means for cor- 

recting said assumed value based on said error 
information. 

2. A drive-means control method comprising: 

30 

a movement-amount calculating step of calcu- 
lating a movement amount of an first object to 
be moved relative to an second object from a 
present position of said first object to a certain 

35 target position on said second object on the ba- 

sis of an assumed value set in consideration of 
a physical attribute of said object; 
a drive step of moving said first object based 
on the movement amount obtained in said 

40 movement-amount calculating step; 

a guide step of guiding said first object to be 
moved In a direction toward said target posi- 
tion; 

an error detecting step of detecting an error be- 
45 tween said assumed value and an actual value 

of said physical attribute based on a position 
which said first object has reached after Its 
movement and on said target position to output 
an error Information; and 
50 an assumed value correcting step of correcting 

said assumed value based on said error infor- 
mation. 

3. A disk apparatus for accessing a disk with a head, 
55 comprising: 

a rotating means for rotating a disk loaded ther- 
eonto; 
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a head guided in the radius direction of said 
disk for accessing an information data on said 
disk; 

a head-movennent-annount calculating means 
for calculating a movement amount of said 
head from a present position of said head to a 
target position on said disk on the basis of an 
assumed value set in consideration of a physi- 
cal attribute of said disk; 
a head moving means for moving said head 
based on the movement amount obtained by 
said head-movement-amount calculating 
means; 

a guide means for guiding said head in a direc- 
tion toward said target position; 
an error detecting means for detecting an error 
between said assumed value and an actual val- 
ue of said physical attribute based on a position 
which said head has reached after its move- 
ment and on said target position to output an 
error information; and 

an assumed value correcting means for cor- 
recting said assumed value based on said error 
information. 

A disk apparatus according to claim 3, wherein said 
head moving means is a stepping motor, wherein 
said movement amount is a step number of said 
stepping motor, and wherein said physical attribute 
of said disk is a track pitch of said disk. 

A disk apparatus according to claim 4, wherein, said 
error detecting means further outputs said error in- 
formation based on a forward amount per one step 
of said stepping motor and said track pitch. 

A disk apparatus according to claim 5, wherein said 
error detecting means comprises a first dividing 
means for dividing the forward amount per one step 
of said stepping motor by said track pitch to output 
a divided forward amount, a distance detecting 
means for calculating a distance between a position 
which said head has reached after its movement 
and said target position, and a second dividing 
means for dividing said distance by said divided for- 
ward amount to output a divided distance informa- 
tion, and outputs said divided distance information 
as said error information. 

A disk apparatus according to claim 3, wherein said 
assumed value correcting means for correcting said 
assumed value comprises an upper-limit correction 
value storage means for storing an upper-limit cor- 
rection value and a comparing means for comparing 
a corrected assumed value and said upper-limit cor- 
rection value, and, if said corrected assumed value 
is larger than said upper-limit correction value, out- 
puts said upper-limit correction value as said cor- 



rected assumed value. 

8. A disk apparatus according to claim 3, wherein said 
assumed value correcting means for correcting said 

5 assumed value comprises a lower-limit correction 

value storage means for storing a lower-limit cor- 
rection value and a comparing means for comparing 
a corrected assumed value and said lower-limit cor- 
rection value, and; if said corrected assumed value 

10 is smaller than said lower-limit correction value, out- 
puts said lower-limit correction value as said cor- 
rected assumed value. 

9. A disk access method of accessing a disk with a 
is head, comprising: 

a rotating step of rotating a disk loaded there- 
on to; 

a head-movement-amount calculating step of 
20 calculating a movement amount of a head from 

a present position of said head to a target po- 
sition on said disk on the basis of an assumed 
value set in consideration of a physical attribute 
of said disk; 

25 a guide step of guiding said head in a direction 

toward said target position; 
a head moving step of moving said head based 
on the movement amount obtained in said 
head-movement-amount calculating step; 

30 an error detecting step of detecting an error be- 

tween said assumed value and an actual value 
of said physical attribute based on a position 
which said head has reached after its move- 
ment and on said target position to output an 

35 error information; and 

an assumed value correcting step of correcting 
said assumed value based on said error infor- 
mation. 

40 10. A disk access method according to claim 9, wherein 
said head moving step is a head moving step of 
moving said head by a stepping motor, wherein said 
movement amount is step number of said stepping 
motor, and wherein said physical attribute used in 

45 said head-movement-amount calculating step is a 
track pitch of said disk. 

11. A disk access method according to claim 10, where- 
in said error detecting step outputs said error infor- 

50 mation further based on a forward amount per one 
step of said stepping motor and said track pitch. 

1 2. A disk access method according to claim 1 1 , where- 
in said error detecting step comprises a first dividing 

.55 step of dividing said forward amount of said step- 
ping motor by said track pitch to output a divided 
forward amount, a distance detecting step of calcu- 
lating a distance between a position which said 
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head has reached after its movement and said tar- 
get position, and a second dividing step of dividing 
said distance by said divided forward amount to out- 
put a divided distance information, and said divided 
distance information is output as said error informa- 5 
tion. 

1 3. A disk access method according to claim 9, wherein 
said assumed value correcting step of correcting 
said assumed value comprises an upper-limit cor- io 
rection value storage step of storing an upper-limit 
correction value and a comparing step of comparing 

a corrected assumed value and said upper-limit cor- 
rection value, and, if said corrected assumed value 
is larger than said upper-limit correction value, then ^5 
said upper-limit correction value is output as said 
corrected assumed value. 

1 4. A disk access method according to claim 9, wherein 
said assumed value correcting step of correcting 20 
said assumed value comprises a lower-limit correc- 
tion value storage step of storing a lower-limit cor- 
rection value and a comparing step of comparing a 
corrected assumed value and said lower-limit cor- 
rection value, and, if said corrected assumed value 25 
is smaller than said lower-limit correction value, 
then said lower-limit correction value is output as 
said corrected assumed value. 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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